ﬂﬁmﬁ'ﬂ?w (Historical background)

RS H T, faQwet a1foa 3R @aner o & $faera srcda urdie 3R
IREYET &1 et TR H ATeeh shiel A olehT [Tl STeT deh delfoteh Teiclel ohl
3e3cl faehT g31T| S S@elr # diddl AATsdy ST & Hglel Mot 3R
GINCIRATEAT ITRAHEC T ATH GHEA & foIdT ST 81 (The history of science,

especially mathematics and astronomy in India is very ancient and glorious. In
ancient India, scientific thinking developed wonderfully from the Vedic period to
the Gupta period. In this series, the name of the great mathematician and

astronomer of the fifth century AD, Aryabhatta, is prominently taken.)

T[T hlel (T 3205, - 550.) T SR T EGUT T &gl STl g, foTae she,
HERI, Tnfecd AR faaare @ah &l & Heafos 3e1d g5 1 38 o1 & 3mdsice
ST ATl o IR @I 3R 10 &r aRaeciT ggdr feelis |
3TASCT FT PTG o hddl AR, Slodh TALTT AT o dallleieh [dTd &

Wﬂﬁm%l (The Gupta period (approximately 320 AD — 550 AD) is called the

golden age of India, in which there was great progress in all the fields of art,
culture, literature and science. In this era, scientists like Aryabhatta gave world-
class recognition to Indian astronomy and mathematics. Aryabhatta's
contribution has been important in the scientific development of not only India,

but the entire world.)

HTIHCT &1 Siiad IRTT (Biography of Aryabhatta)
SITH: 3T (Aryabhatta)

Sled: 3IATAT: 476 STAT (Approximately 476 AD)



forar 3R a’?aﬁlm t[%"ﬁiﬁf (Education and intellectual background):
« AT A YA 3T fAGT Arcier faeafagarery (l9gr) & urceq
1, S 38 AT T T9v9 9AcY TdgITNS ATl (Aryabhata received

his higher education at Nalanda University (Bihar), a world-renowned

university of the time.)
«  dg, IT0Id, GINeIATET, 3 cqreoT & ﬁl‘g‘UT | (He was well versed

in Vedas, mathematics, astronomy, and grammar.)

«  3ogi dfge weafaer # aftd w9 F fGwfaa fRar 3k
gTeilel faRamEt & deTfeler gISeenlor & WHSAT| (He developed

Vedic astronomy in mathematical form and explained ancient beliefs

from a scientific point of view.)

3mdsree FY FIAAT (Aryabhata's works)

ITANEIH (Aaryabhatiyam)

I 3erce $1 g 9Rley iR Shiad Hid g, 58 gl ofererer 499
SEdl A fo@r o1, 5 @ AT 23 a¥ & ¥ I TY HEhd & llehecy
AT & forem rar § 3R el 121 eeliept & AT &1 I8 IY IR HEL

gl H fawfea g (This is the most famous and surviving work of

Aryabhata, which he wrote around 499 AD, when he was only 23 years old. This
text is written in the stanza style of Sanskrit and is divided into a total of 121

verses. This text is divided into four main chapters):

(i) MfAFIIE (13 2F) (Geetikapada) (13 verses)



g HET HIREIUTET 3R TINRAET & Hels[d THeTdl & HHSIAT
%’I (This part explains the basic principles of chronology and astronomy.)

o 3T 3egld AR AV, dg A, FJ3M, AR A&t AT 01T Hr gl (In

this, he has calculated the solar year, lunar months, seasons, and

constellations.)

o 3ITANCE & AR, Ush a¥ H 365 fee, 6 ©e, 12 fAeIe, 3R 30 Ahs

Eﬂ?T %,a‘r 3TTISleleh & H Tlsh %’I (According to Aryabhata, a year

has 365 days, 6 hours, 12 minutes, and 30 seconds, which is amazingly

accurate.)

o AT &I oI 1fd 3R fea-af & feiRor &y o Jgr sarr arn
%’I (The rotation speed of the earth and the determination of day and
night are also explained here.)

(i) IrforquIEg (33 2e1®) (Ganitapada (33 verses)

o g AT 1:|;U‘|?r: AT W higd gl (This part is completely devoted to
mathematics.)

o I IHAOT, Ao, W ANRURARY B 7T ITUROMH Fr
W frar %\’I (He has clarified the basic concepts of arithmetic,

algebra, and trigonometry.)

o UHY EIG B EI AT (Major mathematical contributions):

° Tt(q'lé') $T Hicelohe HIe (Approximate value of mt (pi):

o 1 =3.1416, 5 TS & Hed C Sgd GETAE (which is very close to

today's value.)|



o FHIUIMATT (Trigonometry):
o ST (Sine) X HISAT (Cosine) Sl Il &ells i TEfIeh sine
tables T qdadl &9 &
o SISHETUIAT HHIRIOT (Algebraic Equations):
o GiduTd HHIEUIT I gl el I TATAT &fl (Methods to solve

Quadratic equations)

o ﬁﬁisf,?:‘l'ﬁ 3R ﬂ?;rﬁi? I g T &hel T ITUTT FT (Calculated
the perimeter and area of triangle, circle and quadrilateral.) |

o T (0) % TART & Hehd, gTellich FTISC TR &T¢ & IOIAAT
o ar (Indicated the use of zero (0), although a clear definition was

given by later mathematicians.)|

(iii) STATRATIIG (25 o) (Kalakriyapada (25 verses)

o SHH FId HYU, HacHR, ATH, U&7, TLT, §70T, 371 T IuEr 3R

gaffeor fhar aram g (It gives calculation and classification of time

measurement, Samvatsar, month, fortnight, Ghati, moment, etc.)

o 3egiadl IIgl T AfAAT 1 auie fohar 3R @anelr g3t r ot
i (He described the motions of planets and made calculations of

celestial events.)|

o T¥ IR g wgor i wfgsgah g e Faw v § (Rules for

predicting solar and lunar eclipses have been given.)



3ed@aIT d2F (Notable facts):
IAHCC & IR GIIAEUT UGAT GarT FF &I Gohed & BT ¢ 3N
Ei?\?E'UT C[%ﬁ $r oET I (According to Aryabhatta, solar eclipse occurs due

to the moon covering the sun and lunar eclipse occurs due to the shadow of the

earth.)
(iv) MeTaTE (50 A1) (Golapada (50 Shlokas)
o Jg AT HEIA: gater Hifasr @ 3marRa g1 (This part is mainly
based on astrophysics.)

o ST ICT A IAAT B g e § AR U 37T R AT &,

598 &7 31T g 3c9e g1d gl (In this, Aryabhatta explained that

the earth is round and rotates on its axis, which produces day and night.)

o 3ogiel WaleNT TUar T arfaT, 3kl *ufa 3w aRerar & arfg fr

SgTEAT | (He explained the motions of celestial bodies, their positions

and speed of revolution.)

o gl 3 art & T ARy 3T 3% @y 3verreit Hr AUET A

T aoa gl (Calculating the actual motions of stars and their

astronomical latitudes are described.)

9HTg 3R aFAT (Influence and Honour)

o HRA A 1975 H Ygell 3UAE ‘MIHCE o o1 W AR H HT| (India

sent the first satellite into space in 1975 in the name of 'Aryabhatta’.)



o 3eTch ATH TR &S [Tl HEUTE, [ERR 3N A v TAMTATE | (Many

science institutes, awards and research centers are established in his

name.)

o HRAT Tarer 3R TeMeIemed H 3ohr fAfar 3mar 87 MR a1l &
(His methods still form the basis of Indian calendar and astronomy.)
A & SN Ig Ay Har ¢ & ARdT o & fFane 3R
3TeGTcHRdT & IHGT THT &1 I o hdol IT0IT 3T GINTATET & Al

AT &, Sfceh deTfeteh Feicial sl 9XORT o 3aTeel T | 3eTehl Sitae faenidat
ST 9T, 3TeRMHA IR Il m hr eI ST &1 (Aryabhatta's life

proves that coordination of science and spirituality is possible in the Indian
tradition. He was not only a great scholar of mathematics and astronomy, but
was also a pioneer of the tradition of scientific thinking. His life teaches students

inspiration, discipline and scientific outlook.)

FugfAfey &1 sl aR=T (Life Introduction)
o ATH: drglATeY (Varahamihira)
o SIH: T 505 STAT, 3oolAail (HTIAT &1, ALT YeQ)
(Around 505 AD, Uijjaini (Malwa region, Madhya Pradesh)
o TOam: 3nfecaerd (T Earfaurea safaw) (Adityadas (a
renowned astrologer)

o FRIGT: WINIARA, AW, Jf01d, AGH Ao, gaeafa o=

(Astronomy, astrology, mathematics, meteorology, botany)



e Il I I & FHY (Gupta dynasty)

o YHY &R ol [AFaAeed (3ot & e, 7d oAl # @ Th)
(King Vikramaditya (King of Ujjain, one of the Nav Ratnas)

aefs 3 wivgfas gsasfA (Historical and Cultural

Background)
WIEART el AR & TOH Hd H oA 4, 9 #ART H
GINRE, 0T, NS qur areq 3nfe A=t @1 e A g @

UT| 3ol 3H FHAYT TINORIET 1 YHT g AT AR @6l & dexrman
feg Sfey of| XEMRR A Aew iR s oikde § e
3R B HRAT AT WRT & 5 Fars &t (Varahamihir was born
in the golden age of Gupta India, when sciences like astronomy,
mathematics, medicine and architecture were being developed in
India. Ujjain was the main centre of astronomy at that time and its
observatories were world famous. Varahamihir grew up in the same
cultural and scientific environment and he gave new heights to the
Indian knowledge tradition.)

AR 7 @ Ffaar R AewEEr (Major works and

contributions of Varahamihira)

1. ggcHfear (Brihat Samhita)



3T Faloeh 9ffiey 3R Sg-fawgeh I@eml (His most
famous and multi-disciplinary work.)

Hicil 1 STeTehrT, 9 UfeTal & e¥agR, died e, faarg
fafey, 76T T 3T SPTeHaT 106 3reuTAT T A &l (It
contains about 106 chapters on astronomy, astrology,
Vastu, meteorology, gemology, information about water
sources, behavior of animals and birds, aesthetics,
marriage rules, constellation science, etc.)

S8 Udh YR H "Urdid ARG fdeaerer (Encyclopedia)"
it hgr 1T g1 (It is also called a kind of "Ancient Indian

Encyclopedia".)

2. qafleuifa®r (Panchasiddhantika)

o 3H TY H 375l IUA HAT T 9T THE Tl

(IRUReF @ faems3ft) &1 faeewor TR
I g f&cwid § (In this book, he analyzed the five major
astronomy-theories (traditional astronomy methods) of his
time. These five theories are):

¥ Rguid (Surya Siddhanta):



o T Uil #A Ha¥ widey 3R fawqa f@eurd g1 (This is the

most famous and detailed theory among the five.)

so §d, dg, T A A, Ul B AvE, ReF-ufy &
deTS, 3ca1le & [AEdR & gule fohar arar g1 (It describes
in detail the motion of the Sun, Moon, planets,
calculation of eclipses, length of day and night, etc.)
SHH I IOTAT & ATT-ary FepofAafa, gag-aomr,
gedl & a1t e o) o d=feieh gfSeahior fAerar g1 (Along
with astronomical calculations, it also gives a scientific
perspective on trigonometry, time calculation, motion of
the Earth, etc.)

3T & 38 Uil HRAT WIlel [aaTeT T I AT SATT
&1 (Even today it is considered the pillar of ancient Indian
astronomy.)

framg Rguia (Pitamaha Siddhanta):

‘MarAg fAgyura” &gr a3l (It is believed to have been
written by Pitamaha 'Brahma', hence it is called

"Pitamaha Siddhanta".)



IV.

o A Tl & Afal, Fra-lAvT, FerEr fir Tafaar nfe fir

areaT gl (It explains the movements of planets, time

determination, positions of stars etc.)

sgH aTffe 3R @Il A T IH-aT 2T H Aar &l

(It shows a combination of religious and astronomical
knowledge.)

afirss fAguTa (Vashishtha Siddhanta):

I8 cuid %W aise gary gfaurigd A= Sar g1 (This
theory is believed to have been propounded by Sage
Vasishtha.)

SHH 87T IAUEAT, TR (@¥) @sh, 3R fAfyr fFuror &

geufad & 91§ gl (It gives the method of constellation
calculation, Samvatsara (year) cycle, and date
determination.)

SHH I+ 3 e 3reqsorEl & fT 3maede Telely aurd
97y gl (It contains the astronomical calculations

required for yajna and Vedic rituals.)
qyiforer g (Paulisha Siddhanta):
I5 flcuid Ueh et fagare "difad” (Paul of Alexandria)

& SIST AT ST 8, S Hefad: 81 3r A1l (This theory



is attributed to a Greek scholar named Paulis (Paul of
Alexandria) who may have visited India.)

ST T WENETRIET ¥ W & S §, S R sfander
AU A BeofAEd fafearl  (Influences of Greek
astronomy are seen in it, such as trigonometric methods
in astrological calculations.)

g ey adiar § & R SAfay o 3 a&hfaar 4@
i1 e forar 3iR 39 3ed@Ta fRaml (This theory suggests
that Indian astrology also took and assimilated

knowledge from other cultures.)

A#w fAguia (Romaka Siddhanta):

Jg fdcyid VA a1 d1geierss (Byzantine) Waleremed &
gaifad AT Sar gl (This theory is believed to be
influenced by Roman or Byzantine astronomy.)

“QAFR” HT T & "UHA & oer" giar &l (“‘Romaka” itself
means “people of Rome”.)

ST TN @ geufed, S aret i River wamait
IR dgarfa, T =arear g1 (It explains Greco-Roman
astronomical practices, such as the odd orbits of the

planets and the lunar motion.)



o Jg Fcuid #Rd 3R 9 @l & &g dus #r
gAToT g1 (This theory is evidence of contact between
Indian and Western astronomy.)

o ‘Tl #H REMART & 1 Ui FAcuidl &1 JelellcAs
31egTsr fharl (In ‘Panchasiddhantika’ Varahamihira did a
comparative study of these five principles.)

o I JY 3 &1d &l FAUT g b ORI F Ui Frel T & Gl
37cad fasfAd a4rl (This text is proof that astronomy was highly
developed in India since ancient times.)

o HRA Tacarel o Tacel 3R Tacel WaelT A & GH-aT e
gl 3R T& gumelr faeféd $rl (Indian scholars developed

a deep and accurate system by integrating indigenous and

foreign astronomical knowledge.)

3. gecollde (Brihat Jataka)
o Ig TR SAMAY HEl T &, A S (F3el) T g

31eggeT fHerar g1 (This is his astrological work, in which
a deep study of Jatak (Horoscope) is found.)
o 3H SAIAY FT TAIH AT S1ar gl (It is considered the

pillar of astrology.)

denfas FerersT (Scientific Contributions)



. 9T Y =arEAT (Explanation of Eclipses): aRig@ARY o @l
HROTT & g 3R dg Tguit 1 gHASmAn, S IaRes arffie faearar
& &= a1l (Varahamihira explained solar and lunar eclipses
through astronomical reasons, which was different from
traditional religious beliefs.)

. ¥F AR 7@t & ¥ (Motion of Sun and Planets): 3sgisl I8l
$r afa 3Rk Tua AuRer #§ FFofAEfa s 39aer Fam (He
used trigonometry in determining the motion and position of

planets.)

. Safad=e (Hydrology): JgcHiecl H 3eglel ${fATd Siel Al hr

ugHTe 3R g YaeIA TR faEgd aute fehar| (In Brihatsamhita,
he gave detailed descriptions on identification of underground
water sources and rainfall forecasting.)

. Yoot e 3 aeqerET (Gemology and Vastushastra): Jceit
T @, e A, HaeT HATT ST fer-AaH SR Ut &
(Gave concepts like testing of gems, Vastu defects, direction-
rules for building construction.)

rdsree & WY (Connection with Aryabhata)
AR @Y d W Ivee & g 78 3, W 3o Rl ™
s @Il Fael g @1 e G g ATl REARY A



Tafeuifae & B weie-fauidt @ AT &, 3w g
facura” ar, S 3 e & faanrt @ gefad arl (Varahamihira was
not a direct disciple of Aryabhata, but his ideas were deeply
influenced by Aryabhata's astronomy views. One of the astronomical
theories that Varahamihira discussed in Panchasiddhantika was the
"Surya Siddhanta", which was influenced by Aryabhata's ideas.)
HRAT WRT # T (Place in Indian Tradition)

RERART ¥ HRAT SAAT IR GINERIET F1 el afiis =81, e
IS ERTdS 9 @37 fRaT| 3Tehl TTATU gIRT a¥1 deh HARA # gdieT
AT, oo fA#Ar 3R Rfecar & e Taet & gaer g@dr W7
gecafedr @ Aell 3N favg faear 3meyfas faeier & ‘interdisciplinary’
gSehIUT T qag==l ot &1 (Varahamihir established Indian astrology
and astronomy not only on religious but also on scientific grounds.
His works were used for thousands of years in India for calendar
making, building construction and indirect sciences of medicine. The
style and subject matter of Brihatsamhita foreshadows the
'interdisciplinary' approach of modern science.)

REfARY o Fad #ART &, dfew G929 & IRAE oAt # § th
A ST §1 3eTehT TATC 3MTeT 8 9RAT FEapld, o, saifaw ik
GANeRMEA & A3 & folv 3cdd 39t g1 3egied A 3R




HRCAT WRT & = A &1 Hd fhar| (Varahamihir is considered
one of the earliest scientists not only of India but of the world. His
works are extremely useful even today for the students of Indian
culture, science, astrology and astronomy. He acted as a bridge
between science and Indian tradition.)

9o (Inspiration):

TWEARY 30 19 & T ¢ 6 fha JoR sg3mam e, g
e, Ao 3R R T T gfReHIT R st & g

feTar ssm ¥har &1 (Varahamihir is a symbol of how
multidimensional knowledge, deep observation, rationality and a
balanced approach of tradition can make a person a creator of the
era.)

3. RFa Wremg: sRAT aRer s & e (Dr. Vikram

Sarabhai: Father of Indian Space Research)

AT & 3dReT [T I g WY dTel AT dlfoieh 31. Tashd 3dTellol

ARTATS &1 STod 12 30Ed 1919 &I IEACEIG (I[ENTIA) & Teh HHGY
wmﬁmﬁgmmlmﬁmmmﬂéwmﬁmﬁ
g, Tt IRAR Fadaar §arH # o afehy a1l IRfAs R8T & 95
3oglel hiFsisr favafaeamery (37eis) @ a1Oid 3R ifadr & 3z fRaw

gred il (Dr. Vikram Ambalal Sarabhai, the great scientist who laid



the foundation of India's space science, was born on 12 August
1919 in a rich and educated family of Ahmedabad (Gujarat). His
father Ambalal Sarabhai was an industrialist, whose family was also
active in the freedom struggle. After early education, he received
higher education in mathematics and physics from Cambridge
University (England).)

3oThT MUFT [T & T FifeAF 0T (Cosmic Rays) W Higd
T #RA dlled & g 3egial 1947 & 3gACEE H s eqaem
gareremeT (PRL - Physical Research Laboratory) &t e &1, o5&

HRA H 3MYfieh 37ARET fAAeT T dTef=r gl el g1 (His research

work was particularly focused on cosmic rays. After returning to
India, he founded the Physical Research Laboratory (PRL) in
Ahmedabad in 1947, which is called the cradle of modern space
science in India.)

3rdRaT #I%wA &Y dAlg (Foundation of the Space Program)

Sl. RIS o I s ¥ FAgqy forar 6 afg sima & e & &
H HcATIIR §oAT &, dF 38 39T TadT ARET HRIEH IRH HeT
gRIT| 3eglel THTHAT U, STAElolll olg® ¥ Uk Y ARG 3JFaiel
IqEer 1 fqem # H uRey fhar| sHe aRumEEaEd, a¥ 1962 A

INCOSPAR (Indian National Committee for Space Research) T



TU9AT &S, TSIEhT 3reaerar 3eglel Il (Dr. Sarabhai felt deeply that
if India was to become self-reliant in the field of science, it would
have to start its own independent space program. He contacted
Prime Minister Pt. Jawaharlal Nehru and started working towards
Indian space research. As a result, INCOSPAR (Indian National
Committee for Space Research) was established in the year 1962,
which he chaired.)

30 Adcd H dY 1969 H HARAT HAReT q@ere d@are- (ISRO -
Indian Space Research Organisation) $I TATTT FI TS| ARTHAS FHT
faeard a1 &6 93T Shael 7 AT ATFT UG T ALIH o gl
areAfore faera 3R R8T &1 ATETd ST TIRU| 3R TISC HYT AT
(The Indian Space Research Organization (ISRO) was established
in the year 1969 under his leadership. Sarabhai believed that
science should become a medium of social development and
education, not just a means of military or power display. He clearly
stated:):

"SAR o faeraefier Isgl &l ARET H SIet T 3TaeTehdT &, dlich &
TR, ANGA qatsAreT 3R AT & & # deelrd of Heh| (Developing

nations like ours need to go into space, so that we can bring about



changes in the field of communication, weather forecasting and
education.)"
3ygg Qe 3R 3w Ty (Satellite development and other
institutions)
S, WIS & AGeT F ARG S YT SHARTT Whe AT B
(TERLS) T TI9T FI| 3HS AT T 1963 H HRA o Ugell AT
[ATAT GT3fSer U 9T fHaT| 3ogiel & AR & UYgel 3UIE I
(1975) & AT dIR &, T 3 AT & geara gaifa foear =)
(Under Dr. Sarabhai's leadership, India established the Thumba
Equatorial Rocket Launching Station (TERLS). Through this, India
launched its first American-made sounding rocket in 1963. He
designed India's first satellite Aryabhata (1975), which was launched
after his death.)
3egiel AT vgE TEu=t 1 o Tuger ar ggaer fhar (He
also founded or supported the following major institutions):
e ARAT YeYa U (IIM), 37@HcEE  (Indian  Institute  of
Management (IIM), Ahmedabad)
- Hifder 3fegHuTeT SRS (PRL) (Physical Research Laboratory
(PRL))

« EUUT FFIGHT (FeT3ll & fow) (Darpana Academy (for arts))



-+ HEYE A HeX, 3gHGEE (Community Science Centre,
Ahmedabad)

FATT 3T fawwda (Honours and legacy)
ST. FRTHATS T 3eTh AFTElT & T H7 [WERR IIed §CI 3¢ I¥ 1966
#H UeH NOT 3N FRONRIT 1972 # ugH faoWor & @FATAT fohar
I T o shaol Teh deflfeten U, diceh Teh RGN AR, TAHF, 3R
3reY fasTw off U 3T SNaed g I8 o1 foF A FATST & Har &
forw g =rfgwl (Dr. Sarabhai received many awards for his
contributions. He was awarded the Padma Bhushan in 1966 and
the Padma Vibhushan posthumously in 1972. He was not only a
scientist but also a visionary planner, administrator, and ideal
teacher. His philosophy of life was that science should be for the
service of society.)
farerer 3ilx 9O (Death and inspiration)
3ofeht fiereT 30 fe@HSR 1971 &1 Ol & FIgerd H g I Th Fayaor
FIHRA I REr & fav agr 710 9| 39 YT 8§ d9go & 3egiel

HRA & 3dRET FAHH HI Teh geradd feam & & &Y (He died on 30
December 1971 in Kovalam, Kerala. He had gone there to monitor
a launch program. Even before his death, he had given a strong

direction to India's space program.)



AT ARG & G, I, AR Al R A AfAAET & i
36l & ARl W a5 el @ W ImuiRa g1 ISRO #r 31+
AR 3R 3§ gals 3138 &T oA 4T 31, fashey TRIATS &
FAT H @1 347 g1 (Today, the foundation of India's missions like
Chandrayaan, Gaganyaan, and Mars Mission is based on the
visionary thinking laid by him. Many ISRO laboratories and the
Ahmedabad airport have also been named in honour of Dr. Vikram
Sarabhai.)

3. TAhA ARIATS AR & 3o FHElT dalfaienl H g, el e &r
hael U e WA o I@H, FATST HT Hells AR T b
T WY g 7| gars & foav Won § & @ffa daeEt & aese
1 g Gehe, gugite AR ererfeda & @IS off ofe wred fohar ST Fehell

g1 (Dr. Vikram Sarabhai is one of those great scientists of India
who, instead of limiting science to research only, made it a tool for
the welfare of society and national development. He is an inspiration
for the youth that despite limited resources, any goal can be

achieved with determination, vision, and patriotism.)



